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ABSTRACT 

This report discusses the availability and use of 
instructional time in relation to the requirements, coritaihed in the 
Hughes Hart Educational Reform and Finance Act of 1983. The study 
draws on information from the California Assessment Program, which 
supplies achievement test scores, time and coursetaking inf ormat ibri ; 
verbal and mathematics aptitude scores of the Scholastic Aptitude 
Test; California results of the High School and Beyond study; and the 
California Basic Educational Data System, the amotxnt of time 
California students spend in school^ which is currently less than the 
national average, ^is examined. The report discusses the distribution 
of tiihe^ambhg subject areas in elementary school, and coursetaking 
and achievement in high school. National and state recommendations 
for improving student achievement are discussed. Methods for 
increasing students' academic achievement are presented, the report 
is a comprehensive examination of the relationship between the amount 
of time Califprhia students spend in school in cbmparisoh with 
students of other states, and the iihplicat ibhs of the differences for 
learning and achievement. (DWH) 
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summary 



The study described arid repbrted_in this publication was sponsored by 

the eaiifornia Assessment Program (CAP) of the State iSepartment of Education 
and conducted during the 1982-83 school year. It incorporates data from sev- 
eral national and state sources into a comprehensive look at the relationship 
between the amount of time that California's students spend in school in com- 
parison with that of students in other states and the implications of the 
differences for learning and achievement, _ This study was originally published 
as part of gap's complete yearly report, Student. Achievement in California 

Schools; 1982-83 A n n u a l Repo rt (Sacramentb^ California State Department of 

Education, l984)i 

This report focusses on the availability and use of one of the most expen- 
sive and_ indispensable resources underlying that learnihg—instructional time, 
especially in relation to the new requirements contained in the Hughes-Hart 
Educational Reform and Finance Act of 1983. Long ignored as a critical factor 
in the study of educational productivity, time is now receiving statewide and 
nationwide attention* Insuf f i^-ient time is viewed as a cause of weakness in the 
present state of student achievement.^ Increased time is viewed as a means-- 
aldrig with bther_ resources and higher expectations — for raising student ichieve- 
merit. Time is also viewed as the foundation of all learning arid the usefulness 
of all resources and efforts aimed at improved achievetnerit. 

The Educational Reform Act carries far-reaching implications. At the 
center of its reform package are requirements for increases in the amburit of 
instructional time and the number of courses taken. The reasoning behirid the 
reforms is that takirig mbre courses and spending more time learning will increase 
a student's level of achievement. The data gathered and the analyses performed 
during the 1983 CAP irivestigation (which includes and elaborates on portions of 
the 1982 time and learriirig study) into the relationship between amount and use 
of instructional time arid achievement tend to support the Legislature's reason- 

regards, however, the results of the CAP study indicate that the 
Reform Act does not go far eribugh. 



The investigation reported iri this publication includes information 



on: 



1. The amount of time Calif brriia students spend in school 

2. How time is distributed among subject areas in elementary schools 

3. How coursetaking patterns arid achievement of California high school 
students compare with those iri other states and the nation as a whole 

4. The recommendations of natiorial drgariizatibris ^ the State Board, 
and the Legislature and what must be dbrie tb meet them 

5. Ways to increase student achievemerit 

In addition, because national attention is ribw fbcussed bh the critical gap 
between the preparation of American youth iri mathematics and science and 
that of youth in other developed ccv.ntries, the irivestigatibri emphasized 
the achievement and coursetaking patterns of Califbrriia's students in 
these areas. 
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The study draws on information from a variety of isources; The chief 
source is the California Assessment Prograni, which supplies both achieve- 
ment test scores and time and coursetaking information; Other key sources 
are: 

• The verbal and mathematics aptitude scores of the College Entrance 
Examination Board's Scholastic Aptitude Teat^ 

• The scores of college-bound students who take the College Entrance 
Examination Board's advanced achievement tests 

• The California and national results of the High School and Beyond study 
of the 1980 and 1982 graduating classes^ carried out by the National 
Center for Education Statistics of the Ui Si Department of Education 

© The California Basic Educational Data System ^GBEDS) 

• A 1981 survey of school day and school year length nationwide carried 
out by Tod Anton, Superintendent, Lincoln Unified School District, 
Stockton, California 

In this report major and minor findings are developed ^ supported, and 
elaborated, and the supporting data are presented and discussed. It is impos- 
sible to separate completely the findings of the study from their supporting 
data. In the body of the report they are^ of course, merged for detailed 
discussion and analysis. For the sake of providing a cohyenient reference and 
ah overview of the study's cbhtehts^ five key areas ^ which cprrespbhd to the 
five major parts of this report^ are described belbw^ ahd^ where appropriate^ 
a summary of the most iiiipbrtaht siippbrtihg data is included: 

1. Amount — time ^aliforhia students spend in school . California stu- 
dents spend cbnsiderably less time in schbbl than their cbunterparts 
in other states. The differences are present at all grade levels ahd^ 
viewed cumulatively^ are substantial by the time the students graduate 
from high school. Even if the rest of the nation dbes hbt change^ 
when the Reform Act' s requirement j are fully implemented in 1986-87, 
the gap between the time spent in schbbl by Callfbrhia's students arid 
students elsewhere will still ribt be clbsed. 

• Total iristructiorial time iri Calif brriie. is the equivalerit of: 

- One-half year less than the national average by the end of grade 
three 

- One and one-third years lens than the national average by the end of 
high school 

• The 1986-87 standards for yearly minutes of instruction, created by 
the Reform Act, if fully adopted: 

- Would require an average of 18 minutes more per day in kindergarten; 
10-12 minutes more in grades one through three, and an hour more in 
grades nine through twelve, even vith a iSO-day year 



2 7 

o 

ERIC 



- Would still fall short of the current national end-bf-high-schbol 
average by bhe-fburth of a year 



2i j[U.s^ri^utldh of time to subject areas in elementary schbbl , CAP data on 
the distribution of instructional time ambng subject areas in grade six 
were compiled arid compared with similar hatlbhal data. The data and the 
comparisori reveal that: 

• In grade six^ of the five hours of total instructional time per day: 

- Half is sperit dri the basics: reading (61 minutes), writing/ language 
(47 minutes), arid mathematics (53 minutes). 



- One-fifth is sperit dri scierice (25 minutes) arid social studies (35 
minutes) • 



• More time is spent ori readirig iri schddls serving low socioeconomic 
populations; this time is takeri away f rdm writirig/language , science^ 
and social studies, but not from mathematics. 

3i High s choo l coursetaklng and achievemea tr . Abdut three-f durths of all 

students are enrolled in a mathematics cdiirse iri the riirith dr tenth grade; 
about half are enrolled in science in the terith grade. Frdm these high 
points, science and mathematics enrollmerits drop td abdut 25 percerit df 
twelfth graders in the fall semester arid further td drily 12 percerit by 
the spring semester; Despite some increases to these erirollmerits iri the 
last two years, the average California senior still has takeri fewer mathe- 
matics courses and substantially fewer science courses thari the average 
^^^h school senior nationwide; When California students are cdmpar^^d with 
students from New York^ a state with a strong tradition of high standards 
for high school graduation and college entrance, the differences are 
profound^ Far fewer California students take college-preparatory science 
and mathematics courses or the College Entrance Examination Board's 
achievement tests in those areas; Their achievement is considerably lower 
on those advanced tests; 

• Nationally comparable data suggest that California high school seniors: 

- Differ little in basic reading and mathematics achievement from 
the national average 

- In 1982 took College Entrance Examination Board's science achievement 
tests at half the national rate, but doubled that rate in 1983 

• Comparative data for California versus New York reveal that California 
high schddl seriidrs: 

- Have substaritially lower achievement in basic reading and mathematics. 

- Scdre apprdximately the same dri the verbal section and somewhat lower 
dri the mathematics sectidri df the Schdlastic Aptitude Test ^ even 
though Califdrriia's test-taking pdpulatidri is more selective than New 
York's (apprdximately half as mariy Calif drriia students as New York 
studerits take the test). 

3 
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- Take cbllege-preparatbxry mathematics and science courses at a lower 
rate and the more advanced courses (trigonometry^ calculus^ physics^ 
and chemistry) at brie-half the New Ybrk rate. 

- Take the College Entrance Examlriatlbri Board' s. advanced science 
achievement tests at brie-fourth to one--half the New Ybrk rate. 

Whb_ take advariced sclerice tests, are far more poorly prepared mathemat-- 
Ically than New Ybrkera on the basic of their average mathematics 
aptitude scores. 

- Perform more poorly bri the sclerice tests than New York students with 
equal aptitude scores. 

^. National -a^d &tate recommendations . Relatively few current graduates — -In 
California or elsewhere—could meet any of the requirements recommended 
by recent national reports — ^tian ^t iliak > ftigh^ ^hobl ; A Report— on 
Secon d^y^ Education -in^i^ef i^^ , arid EdUcat4n g Amer i can s ^for^ the-^l4^t 
Century — especially when the recdcomendatidns are c as a full set. 

The new course completion standards created by the Educational Reform Act 
of 1983 are less demanding than those recbinmended iri the riatiorial reports; 
Califdrriia's new 1986-87 graduation standards created by the Educational 
Reforti Act: (1) are currently riot met iri mathematics by 39 percent of 
Califdtriia seniors arid iri science by 60 percent of California seniors; and 
(2) are less stringent than those promulgated by the New York Board of 
Regerits arid those advocated iri inajdr ne«f national reports. 

5. Wayis t d^ InCrtaa se student achievement . This study suggests some ways 
to improve students* academic achievement. The following methods are 
discussed: 

• Increasing the amount df time available 

m Increasing the proportion of allocated time devoted to actual instruc- 
tion 

• Increasing the proportion of actual instructional time devoted to active 
learning 

• Reducing the time needed to learri 
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The annual reports of the Caiifornia Assessment Program have presented 
information to educators and poiicymakers on a variety of factors aissociated 
with school success. This practice helps fuifiii one aspect of the legis- 
lative intent of the testing program: "The program of statewide testing 
shall identify unusual success or failure and the factors which appear to 
be responsible, so that appropriate action may be taken at the district arid 
state level to obtain the highest quality education for all public school 
pupils" (Ed ucation Code Section 6Q6Q1) . The focus of this year's report is ori 
the cbursecaking patterns and the aipount and use of instructional time in 
California schools in relation to the requirements of the Hughes-Rart Educa- 
tional Reform Act of 1983. The law contains a set of incentives to increase the 
amount of Instructional time and a set of course requirements for high school 
graduation: 

• ZiSS.' Based on the number of instructional minutes offered in 1982-83, 
districts will receive a bonus to increase the ncraber of instructional 
minutes one-^third of the distance per. year toward the following goals: 

- 36,D00 annual minutes in kindergarten 

- 50, ODD annual minutes in grades one through three 

- 54,400 annual minutes in grades four through eight 

- 64,800 annual minutes in grades nine through twelve 

Districts must (1) begin increases in 1984-85 to be eligible for bonuses; 
arid (2) mairitairi iristructibrial miriute increases beyond the three-year 
phase-in period (1984-85 through 1986-87) to retain the bonuses. 

• Course requirements : The law establishes, effective in the 1986-87 
school year J new requirements for receipt of a high school diploma, 
including the fbllbwirig: 

- Three brie-year cburses iri English 

- Twb brie-year cburses iri mathematics 

- Two brie-year cburses iri scierice (iricludirig biblbgy and physical 
scierices) 

- Three drie-year courses iri social studies (including U.S. histbry 
arid geography; wbrld histbry, culture, and gebgraphy; and American 
gdvarriinerit, civics arid ecbribmics) 

Orie brie-ye£?r cburse in firie arts br fbreigri language 

- Two brie-year cburses iri physical educatibri (unless btherwise exempted 
by law) 



The Educational Reform Act carries far-reaching implicatidris • The Reform 
Act is a result of the deep coricerri over a decade arid drie-half df decreasirig 
studerit achievemerit. The twd key variables iri this Refbrm Act pblicy are 
instructional time and course content. 



Instructional Time 



The incentive to increase instructional time through lengthening the school 
day and school year is a response to a central concern of schoolirig. Time is 
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the portal through which ail learning must pass^ and all resourceis and efforts 
aimed at improved learning must directly or indirectly impinge ori learning time. 
But ins true tibnal time will result in student learning only if students are 
actively participating in the teaching-learning process. Recent research has 
identified important factors that influence students*^ active learning time; The 
Reform Act's focus on quality of school personnel^ school management, and 
student discipline accords with the recent research findings . But although 
instructional time — or more precisely active learning xime — is necessary for 
student achievement, it is not sufficients 



Course Content 

Another important factor that affects student achievement is content. 
Legislators have focussed on this aspect by strengthening high school graduation 
requirements. For central subject matter areas, the Reform Act specifies 
minimum years of cbursewbrk. In doing that, legislators obviously assume that 
more cburseWbrk in such subjects as mathematics and science will mean more 
cbntent in these subject areas. Hbwever, the recent legislation falls short of 
specifying graduatibn requlremeshts beybnd minimum time per subject area. 

Itwbuld be unfbrtunate if the reader gbt the impressiotx from the singular 
fbcus bf this repbrt that times is the bnly impbrtant aspect bf educatibn 
in California wbrthy bf study and cbmparisbh. While time is a crucial Issue^ it 
may well be that California students are equally shbrtchan'^ed in the rigor, 
breadthi or depth of course content and its preseritatibn. That issue ^ however, 
was nbt addressed by this study. 

This repbrt addresses cbntent bnly as a means bf categbrizing achievement 
and time use data^ hbt as a factor that affects achievement itself _. An extra^ 
ordinary ambuhtbf resburces will be needed to mount the additibhal cburses 
and tbtal schbblihg that the legislatibh will stimulate; therefbre^ it becomes 
bf p>arainbunt impbrtahce tb fbcus on hbw that time is used . For example^ using 
twb semesters fbr content that can be cbvered in a single semester will hardly 
increase student achievement but only dbuble the resburces expended. It should 
becbme a high pribrity tb ensure that students are placed in cburses that db hbt 
repeat preyibusly covered material and that hew cburses alsb provide hew 
cbntent. But even that is insufficient. Beybnd increasing learning time and 
subject matter requirements, we will alsb have tb scrutinize present cburses. 
Cbiild pacing be increased, i.e., could the time needed fbr learhihg be decreased 
and cbhsequehtly mbre cbntent be cbvered? Is learning time efficiently 
allbcated arid structured sb that studerits have the time they rieed tb master 
specified skills arid that studerits are not allocated learriirig time for skills 
they have already mastered? 

At the end of this report, we suggest various routes that should be taken 
to increase student learning and ultimately student achievement. The Hughes- 
Hart Educational Reform Act of 1983 sets a new time frame for schooling and 
points to priority learning areas in setting high school graduation standards i 
This report includes statistical support for the important reforms in the acif 
but it also includes evidence to show that merely allocating more instructional 
time, iiei, more resources, is insaf ficienti Beyond quantity of schooling, it 
is quality of instruction and curricuiar priorities that educators have to focus 
On. 



Learning Time 



The past ten yeirs of research on schbbllhg have strikingly shifted atten- 
tion toward the uses of resources — especially teaching time — and their con- 
sequences for learning (see Wiley and Harnischf eger , i974); Much of the 
conceptual underpinnings of this work are due to Carroll (1963) and have been 
extended by Bloom (19765 and Harnischf eger and Wiley (1976, 1978, 1983) • 
Important empirical results as well as conceptual summaries may be found in 
Denham and Lleberman (1980) and Fisher and Berliner (1983). 

Thus i active learning time Is a concept that has redirected much of the 
earlier research on school and teaching effectiveness to focus on the teaching- 
learning process and its determlnaaty. This research has led to one simple but 
profound insight^ A student's active learning time Is a strong determinant of 
his or her achievements. 

This research implies that there are only four ways to increase achievement 

(Harnischf eger and Wiley^ 1983) • One is via a reduction in the time needed 

to learn. All the others depend on increasing active learning time. These 
latter three routes consist of: 

9 Increasing the total amount of time allocated to learning 

• Increasing the portion of that allocated time that is actually allowed for 
learning 

• Increasing the amount of this allowed time that students actively devote 
to learning 

The primary focus of studies of total school time — day length arid year lerigth^ — 
is on the quaritity of time available^ riot its use. The use of that time de- 
termines what is learned arid how it is learried^ thus directly irifluericirig 
active learriirig. Total time is allocated to particular subject areas* learriirig 
topics, arid learriirig tasks. Orily the time made available for these activities 
can be used for learriirig; all other time Uses cari riever result iri learriirig. 



Time Spent in Seheel 



Two years ago, a survey of elementary and secondary schools by a California 
school superintendent (Anton* 1981) concluded that California pupils are offered 
less schooling than pupils nationwide; This finding stirred deep concern 
because of its obvious implication that less schooling results in lower achieve- 
ment. It became one force in legislative actions that resulted in the Hughes-Hart 
Educational Reform and Finance Act of 1983; 



Anton's estimates of scheduled instructidnal time were compared to those 
found in a national study of known high accuracy ( Compen sa tory E du ca t i on Study ^ , 
1978); These 1976 data closely correspond to Anton's national time estimates 
(Table 1), as does CAP's sixth grade survey, made one year later than Anton's 

(1981-82 vs; 1980-81); CAP collected from school officials information on 

subject matter time allocations, as well as on practices and policies concerning 
time allocations. CAP's data collection resulted in an even slightly lower 
estimate of instructional time allocation than Anton's; Sixth graders' daily 



Table 1 



Mean Daily Minutes of Instruction and Length of School Year 
for California and the Nation, by Grade 





Nation 


fiatlfornla 


Grade 


1975-76 


1980-81 


J 980-81 


1981-1982 


1982-83 


k 


203 


191 


182 






i 


304 


310 


268 






2 


308 


311 


268 






3 


311 


314 


270 




266 


4 


321 


322 


303 






5 


323 


323 


304 






6 


329 


326 


308 


299 




7 


349 


332 


308 






8 


350 


333 


309 




31D 






331 


302 






16 




332 


305 




308 


ii 




331 


305 






12 




331 


305 






Days per 












year 


177.5 


178.5 


176.0 







Sources: 1975^76 hatlbhal data are from the tabulations that were dbtie as 
part of the 1978 Compensatory Education Study . by the National Institute for 
Educatiph^ _ 1980-81 data for the tiatibn and California are from Anton, 1981; 
the 1981-82 figure is from the CAP_ grade six survey^ 1981-82; the 1982-83 Cali- 
fornia Data are from Study of the Length of the School Day aiid School Year in 
California Schpbla^ 1982-83 ^ prepared by the Division of Planning, Evaluation, 
and Research, California State Department of Education, 1983; 
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scheduled iristructibh is_ estimated as slightly greater than five hoars in 
Anton's 1980-81 survey_(308_mihutes) ^ while the average is jast about five hours 
(299 minutes) in the 1981-82 CAP survey, 

A comparison of CAP's estimate for sixth graders in California to Anton*s 
1980-81 nationwide estimate, with consideration given to the shorter school 
year in California^ shows that sixth graders in California are offered 93 
hours less schbblihg than sixth graders nationwide. This is equivalent to 
19 iristructibhal days^ br nearly one month of schooling. This difference 
is substantial arid cbnsistent~the daily scheduled instructional times for 
all grades in Califbrriia are systematically shorter than those in the nation 
as a whole. - 

M^>st cbmrad Illy, high schbbis_in California offer six 50-minute periods of 
instruction (Table 2) , i.e. ^ a_300-miriute insr ructional day (Table 3). Over 
a third of the high schbbl _student8 (35,7 percent) are in schools that follow 
this pattern. Generally ^ Califbrriia high schools have 50- or 55-minute periods 
and schedule between five arid severi periods per day. 



Table 2 



High Schbbl Iristructibrial Patterns: 
Combinations of Length arid Number bf Periods 



Mi nates/ 


Percent* of students in high sfehdols with specific patterns 

Periods per day 


period 


5^ 


6 


7 


other 


Total 


45 
5Q 
55 


0.3 
14.5 
3.8 


5.4 
35.7 
?i.7 


2.7 
7.0 
2.4 


0.2 
1.4 

0,^ 


8.6 
58.6 
28.1 


Other 


0.7 


l.t 




9Tn 


4.7 


Total 19.3 63.9 13.0 


3»« 


100.0 



SOURCE: CAP data, 1982-83 



*The percentage of schools with each pattern is about the same as the percentage 
bf students, except for seven periods of 45 minutes — a small school pattern 
which represents 7.2 percent of ail high schools. The primary patterns (45 tb 
55 ihiriutes, 5 to 7 periods) represented 96 percent of the schools and 93.5 
percerit bf the students. 



Total hours are calculated by dividing the product of the minutes per day arid 
days per year by 60. This process was carried out for sixth graders in Cali- 
fornia and the nation, using the figures in Table 1. The resulting discrepancy 
is 93 hours. 



Ninety-three hours divided by five hours per day (299 tniriiites) equals 19 days. 
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Table 3 



Total Dally Ihstructlbhal Minutes^ 
by Pattern of Ihstructioh 



Minutes per 
period 


Daily minutes of instruction 


Periods per day 




5 


6 


7 


45 


225 


270 


315 


50 


250 


300 


350 


55 


275 


330 


385 



SOURCE: CAP data^ 1982-83 



Comparing Callfbrriia data for iristructibrial biferings in high schbbl tb 
riatibhal data shows that Callfbrriia high schbbl students alsb have received less 
schooling because of fewer periods per day arid a shbrter schbbl year (Table A) • 
Callfbrriia stiiderits have been offered less cbiirsewbrk than students in the 
riatidri as a whole. Ori the average, this shbrtfail is 73 hburs iri each year bf 
high school. This is equivalent tb 13 school days iri Callfbrriia. Thiis, over 
four years of high school, Calif orriia high school studerits are offered the 
equivalent of 52 days, or about two and a half months, less schooling than high 
school students nationwide^ 



Table 4 

High School Instructional Time, California and the Nation, 1986 



Ti me concep t s- 



ea±±f ornia 


Nation 


54.1 


52.1 


6.1 


6.7 


330.0 


349.1 


177.3 


180.1 


975 


1,048 



1. 


Minutes per period 




2. 


Periods per day 




3. 


Minutes per day 1(1) 


X (2)J 


4. 


Days per year 




5. 


Hours per year* 1(3) 


X (4)4^ 60J 



*Tptal high school instructional time in California is 7«0_perceht less 
than that in the nation according to data from High Schbbl and Beyond . 
According to the Anton survey (Table 1)^ the corresponding shbrtfail is 9.2 
percent. 

Hyplbthetically ^ a typical California student's schbbl life, as exhibited 
in Table 1 ^ f rbm kindergarten thrbugh twelfth grade is 72^000 minutes shbrter 
than that bf a typical student in the riatibn; this is the equivalent bf bne and 
brie-third sixth grade schbbl years. This large discrepancy is the reisult of 
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shorter inBtructiorial days, arid a shorter school year, Calif brhla ranks among 
the teri states with the_sh6rtest school year in the hatibh ( Digesf of Edu- 
^^anal Statistics ^ 1 980) . 

The exterit of the differences in amount of schooling shows that relative to 
th3 natiori, the iristructibnal days in California are especially short in the 
primary grades (K-3). By the end of grade three, California students have 
been offered brie-half year less schooling than students nationwide. The 
yearly diiscreparicies in later grades are somewhat smaller, but they consistently 
increaise the cumulative shortfall. 



T he New Califdrriia Standards for Instructional Time 

This summary picture of instructiprial of f erings truly calls for new efforts ^ 
as taken in the Hughes-Hart Educational Reform and Finance Act of 1983i This 
legislation specifies riew state staridards for instructional. of f erings in elemen- 
tary and secondary schools which are to be met by the 1986^87 school year to 
qualify districts for supplemeritary furidirig (Table 5). 

Table 5 



Total Yearly Miriutes of Iristructibri Required_tb 
Meet 1986-87 State Staridards for Supplemeritary Funding 



Grade range 


Yearly minutes of iristructibh 


K 

1-3 
4-8 
9-t2 


36,000 
50,400 
54,000 
64,800 



in line with these new standards, CAP calculated dri the basis of the Aritbri 
data (Table i) by what amount the school day or the school year rieeds tb be 
extended tb qualify for supplementary state funding (Table 6). If districts 
would maintain a i76-day school year, school days for ail grades, except for 
grades six, seven, and eight , need to be extended and the largest increase — of 
over one hour — would have to occur in high schools if school districts would 
move to or maintain a 180-day school year^ only grades four to eight would not 
have to lengthen the instructional day tb comply with the new state standards; 
If school districts would retain daily instructional bff erings as assessed by 
Antbnfbr 198D-81 (Table 1), then school years need tb be substantially ibnger 
fbr all grades except grades four thrbugh eight. On the average, kindergarten 
wbuld have tb bebffered for 198 days^ the primary grades (bne through three) 
would have schbbl years bf between 187_tb 189 days, and high school bff erings 
would have to be iricreased tb betweeri 213 and 215 days tb comply with new state 
staridards. Obvibusly^ extensive resburces are needed tb meet the new legislated 
staridards. 

If these riew staridards were fully implemented ^ wbuld Califbrnia students 
then be offered the same amburit bf schbblirig as students nationwide? Basing, 
comparisons on Aritori's riatibrial estimates (Table 1 ), the answer is nb. A Cali- 
fornia student is offered 72,000 fewer miriutes bf schbblirig frbm kiridergarteri 



through twelfth grade than a typical student in the nation. The new California 
standards reduce this gap by 8D perciarit to 13,DD0 fewer minutes. Thus^ Instead 
of having the equivalent of one and brie^ third school years less schooling ^ 
students in California would be offered bne^fburth less of a schbbl year. Even 
with the huge increase in bfferinjgs that is supported by the new legislation^ 
Calif brhia students would still lag behind students natibriwide. 



Table 5 



Increases in Schbbl Day and Year Required 
tb Meet 1986-87 State Standards fbr Supplementary Funding 







- ^qalred mlnates per^ayi 


Required days per year If 




176-day year 


186- 


-day yjear 


1980-81 minutes per day* 




Daily 


increase 


Dally 


increase 


are maintained 




required 


beyond 


required 


beyond 


Required 


increase beyond 




jninutes 


1986-8i days* 


mlnates 


1986-81 days* 


days 


176 days 


K 


205 


23 


200 


18 


198 


22 


1 


28 7 


19 


286 


12 


189 


13 


2 


287 


19 


286 


12 


189 


13 


3 


287 


17 


286 


10 


187 


11 


4 


369 


6 


366 


0 


178 


2 


5 


369 


5 


366 


0 


178 


2 


6 


369 


,.'1 


366 


0 


176 


0 


7 


309 


1 


300 


0 


176 


0 


8 


369 


ti 


300 


0 


175 


0 


9 


368 


66 


360 


58 


215 


39 


10 


368 


63 


360 


55 


213 


37 


11 


•^68 


63 


36C 


55 


213 


37 


12 1 


368 1 


63 1 


360 


55 _ 1 


213 


37 



*See Table 1 for 198D-81 minutes per day by grade. 



Time ani Learning in Elementary School 

The sixth grade time allbcatibris to subject areas — from the 1981-82 assess 
ment of Calif brnia sixth graders arid a national study carried out in 1976-77 
(Hinckley et al.^ 1978) — are displayed in Tables 7 and 8^ Table 7 exhibits 
natibnal data bri minutes per day of instruction offered in reading and mathe- 
matics iri grades one through six in 1976-77 (Hinckley et ai., 1978). The 

data indicate that nationally the number of minutes per day of ^^^^i^ig ins true* 
tiori decreases substantially and continuously from grade one (about one and 
three-fourth hours) to grade six (about one hour) i The ealifbrnia data for 
grade six match those for the nation; in mathematics the national data are 
essentially constant (at about an hour per day) across the elementary grades. 
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Table 7 



Mean Daily Minutes of Iristiructlbri.iri Reading arid Mathematics ^ 
Nationally^ by Grade ^ arid California^ for Grade Six 



Nation 
-^1976-77)* 



Califb rriia 
(1981-82)^* 




Mathematics 



Nation 
(1976-77)* 



Calif brriia 
(1981-82)** 



*Adapted from Hinckley et al. , 1978 
**California Assessment Prdgramj Grade Six Survey ^ 1981-82 



Table 8 shows that in grade six in California the basic skills areas- 
reading (6 1 minutes) , t^iting/languag minutes) i arid mathematics (53 

— alldcatidris, each approaching an hour on the 
averagci These are followed by social studies (36 minutes) ^ physical education 
(27 minutes) , and science (25 minutes). Art, music, arid health trail with about 
a quarter of an hour each; In total, the average instructional time per day is 
reported as about 5 hours, and noninstructional time (recess, lurich, arid so bri) 
is reported at about one hour, yielding a total school day of about 6 hours. 

These time allocatioris are averages in two senses; First, they are the 
assessment of a school priricipal or other school official of the typical daily 
time spent bn these subject areas. in a sense these are "average" values over 
different schbbl days and over different school classes; Some of this variation 
is reflected in Table 9. About one-half of the schools report that there is 
little brnb variatibn in subject area time allocations; This report differs, 
hbwever^, depending bn schbbl orgariizatibri. About three-quarters of schools with 
completely departmentalized sixth grades report lack of variation; 

Data cbllected frbm teachers in other studies (DeVault et ai; , 1977; Denh™ 
and Liebermari^ 1980) indicate. that the priricipals' estimates might understate 
the actual variation — especially the figure bf 46 percent for schools with seif- 
cdritairied classrbbnis. These_ bther studies^ which include data from California 
arid dther states ^ indicate that_ basic skills time allocatibris may differ by 
three- or fdur-rtd-drie across self-contained classes in the same school. 

Iristructidrial time allbcatibrii also varyfbr students from different 
socioeconomic backgrdurids (Table 10) . Using CAP's sbcibecbnbmic status (SES) 
index, we have assessed the sixth grade time allbcatibri data fbr schools with 
very low, typical, arid very high sbcibecbnbmic student backgrounds. We have 
compared subject area time alldcatidris for readirig^ writing/language ^ mathe- 
matics, science, and social studies. Althdugh the tdtal amount bf time allb- 

subject areas is the same for all schbbls^ thereare sizable 
differences among types of schools, by subject area. These differences are 
largest for reading; 
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Table 8 



Meat! Time AlldcaticriSj by Subject Area^ 
in California, drade Six> 1981-82 



Sttbj^ect a r e a 



Mean minutes 
per day 



Reading 
Writd 
Mathematics 
Science 

Social studies 

Art 

Music 

Health 

Physical education 
Other 

Total 

Tbtil instructional time 
Total honiristructional time 
Tbtal_ school time (sum) 
School day length 



61 
47 
53 
25 
36 
16 
14 
16 
27 
7 



302* 



299* 

67 
366 

365 _ 



*The "Total" does not equal the "Total instructional time" 
because of adjustments for outlying (obviously incorrect) 
values* 



table 9 



Organization of Sixth Grade Classes in California 
arid Reported Variation in Time Devoted to Subject Areas, 1981-82 



Reported variatibri 



Percent bf schools by brgahizatioh of sixth grade classes- 



in tlffle devoted to 
subject areas over 
cT asses 


Self-contained 
classrooms 


Modified 
self-cbhtaihed 
classrooms 


Partially 

depart- 
mentalized 


Completely 

depart- 
mentalized 


1 All 
schools 


Only one class per 












grade 


9 


4 


4 


6 


8 


Mttle or none 


46 


58 


65 


76 


52 


Variation 


45 


38 


31 


18 


40 


Total 

Percent of aii sc iooti 


100 
59 


100 
23 


100 

15 


100 
3 


100 
100 
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^^^^^^^^^^^i^g cDtimiuriitles of low sbcibecbhbmic levels (the lov/est 10 

percent) allocate the largest amdurit bf time tb reading (63 minutes per day)i 
Students in these schools are offered 9 percent mbre reading instruction than 
students who are enrolled in schools in cbmmuhities bf high sbcibeconomic level 
(the highest ie percent) i Since the total time allbcatibri to the above-named 
subject areas is the same for all schools, the extra reading time must effect i 
shorter time allocation in other subject areas. Mathematics time allocation is 
not cut. But an increase in time allocation tb reading tends to decrease the 
time allocations to writing/language, science, arid social studies, but not to 
mathematics m 



Table 10 



Time Allocations Across Subject Areas for Califbrriia Schbbls Serving 
Communities bf Different Socioeconomic Levels, Sixth Grade ^ 1981--82 







Instructional time (mlniites/< 


lay) 




SES 


1 


Writing/ 






1 Social 




percentile 


Peading 


ianfimaju? 

M _*r? 


Mathematics 




studies 


Total 


10 


63.0 


44;9 


56;0 


25.9 


35.5 


225.3 


50 


60.1 


46.1 


55; 9 


26.6 


36.4 


225.1 


_ 90 


57.4 


47. a 


55.7 


1 2^ 


1 37.3 


225.4 


Differences 














(10 - 90) 














Minutes 














per day 


+5.6 


-2.9 


+0.3 


1 






Percent 


+9.3 1 


-6.3 


+0.5 1 


-4.9 







It should be nbted, hbvzever, that these numbers refer to somewhat arbitrary 
iridicatbrs bf efforts tb structure the teaching day to achieve general curricular 
ends. As such^ they may nbt be good indicators of the types of learning that 
take place; subject areas are heavily overlapping and tnteractivei For example, 
a reading lesson may very effectively communicate important scientific or 
historical concepts or principles. Similarly, the act of reading for a history 
project can improve reading skills. In fact, the case can be made that the 
increased effectiveriess bf mbdern reading prbgrams is largely cancelled by 
ignoring this basic pririciple, i.e., by teaching reading as reading, history as 
history, etc. Research firidiiigs suppbrt the Ibgic that the current emphasis on 
content areas — arid readirig arid writing iri the cbritent areas--is the best way tb 
improve achievemerit iri all schbbl subjects. 

_ ^^ ^^^ ^i^^h g^^^^ ^svelj, the assigriment bf hbmewbrk varies cons ' derably , 
by subject area (Table 11). Niriety-five percent bf sixth graders report regular 
homework in mathematics, but drily 61 percerit do sb fbr writing. And only 66 
percent of these students report having had hbmewbrk in any subject the previous 
day i 
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Not reported in Table i 1 is the relationship between the students* social 
backgrounds and the assignment of homework* the highest rates of homework 
aisislgiiment for readings writings and mathematics are for students whose parentis 
are employed In unskilled occupations. On the other hand, these same stu- 
dents have the lowest rates of homework assignments—In cbmparlsbri to other 
occupational groups~for science and social studies. These findings are 
strongly consistent with the earlier finding of greater emphasis bri reading arid 
less emphasis bn science and social studies In schools serving low sbcib- 
ecbnbmlc status cbmmunitles. 



Table 11 



Sixth Grade Students* Reports of Ambuhts bf Hbmewbrk 
Assigned, by Percents, by Subject Area (CAP 1981-82) 



Subject area 


Percent reporting 


Usually have hbmewbrk 

Reading 
Writing 
Mathematics 
Science 

Sbcial studies 
Yesterday did homework 

Any subject 


82 
61 
95 
63 
80 

66 



SOURCE: CAP data, 1981-82 



Aside from direct policy issues about the amounts of time to be spent on 
hdmewdrk arid the subject-area priorities f^i^ this time, central questions arise 
about who sets these policies. CAP*s sixth grade school questionnaire touched 
ori this issue (Table 12). The most surprising finding is that these policies 
are either set at the district level or left to the individual teacher, the 
school principal — who has emerged in recent research on school effectiveness as 
the key instructional leader — seemingly plays almost no role In hbmewbrk pblicy 
in California^ 

This brief look at the impbrtaht tbplc bf hbmewbrk merely serves to show 
the complexity of the issue; The appropriate amount of homework must vary 
according to the students* needs, school priorities, and the subject being 
studied. Finally, the roles of parents, teachers, principals, district persbhriel, 
and school board members in developing and implementing hbmewbrk pblicy arid 
priorities need to be clarified. 
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Table 12 



Origin of Homework Pbliciesj_ 
California Elementary Schools, 1981-82 



Origin of policy 


Percent of schools 


Teacher, not school 


^ 42*8 


School, not district 


_K2 


District 


5b.O 


Total 


100*0 
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Time ani Learnmg in High Sehool 



In this section we explore and compare time and learning in California 
high schools, our touchstones for comparison being the nation as a whole atid 

^^^^^ latter was chosen because of similarities in size 

and because New York' s educational system — with its regentis' examinations arid 
diploma ^nd its long-standing statewide graduation requirements — served as a 
niajbr comparison point in the debates which led up to the California reform 
legisiatioHi The section is divided into four parts: 

First, the achievement test scores of California students are compared 
with those of other students i Separate comparisons are made on the basii of 
(1) all students; (2) the college bound; and (3) those who took only adv^aced 
achievement tests for college entryi 

Second, these groups are compared on the basis of the number of high 
school courses the students in the groups completed in the basic academic 
subjects. 

Third, the results of a special 1982-83 CAP survey of California seniors 
are reported. This survey focussed on the specific mathematics and science 
courses the students have taken, the number of semesters of study for each, and 
the grade the students were in at the time of study. 

Fourth^ some relationships between CAP grade twelve mathematics test 
scores and the number of mathematics courses taken are analyzed and discussed. 



National Achievement Cbmparisbris and Trends 

Iri this sect^ n the aptitude arid achievemerit of California's high school 
seriibrs are cbmpareJ with those of studerits riationwide. The bases for the 
cbmparisoris are provided by the High School arid Beybrid suudy and scores on 
the Schblastic Aptitude Test arid the College Eritrance Examination Board's 
achievemerit tests. 

jjigh^chbbl arid Beybrid Test Irifbrmatibri 

The ^Ig h Schbo3 ^^arid— Beyond ".tudy allbws fbr cbmparisbri bf readirig arid 

mathematics achievemerit of California twelfth graders arid that bf twelfth 

?4^?^onwide (Table 13). Califbrriia twelfth graders cbmpare favorably to 
twelfth graders in general. Given the lower araburit bf schbblirig that Califbrriia 
students are offered, the data in Table 13 might imply higher productivity of 
^??-^f^™^?_??b9?^'5* F^^y^'sing on the Nev/ York contrast, however, we firid fairly 
large differences i In reading and mathematics New York senioi's outperform 
eallfomians by about 2G percent of the standard deviation. 
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Scholastic Aptitude test Resalts 



Although California high school seniors in general coipare favorably in 
their reading and mathematics achievement test scores to high school seniors 
nationwide^ concern has been voiced over the recent SAT scores; because the 
California college-bound seniors did hot match the new; slightly upward trend of 
SAT scores for twelfth graders nationwide (Table 14) • Some clarification on 
this issue is needed. The Scholastic Aptitude Test is taken by about one-third 
of high school seniors nationwide^ Also, about one-third of high school seniors 
take the SAT in California, The mathematics scores of Gaiifornia college-bound 
seniors on the 1983 SAT indicated higher mathematics aptitudes than those of 
college-bound seniors nationwide. However, the verbal aptitudes of California 
college-bound seniors were lower than the verbal aptitudes of cbllege-bband 
seniors across the nation. 

A_ cbmparisph of California college-bound seniors' vertjai scores to those 
of cbllege-bbuhd seniors nationwide over the past ten years, however, reveals a 
much larger test scpredrbp for California test takers. In Gaiifornia, verbal 
SAT scbres drbpped by 30 points; hatibhwide, verbal scores dropped 20 Doints, 
Teh years agb^ Califbrhia SAT test takers had much hxgher verbal SAT scores 
than SAT takers natibnally.* Mathematics SAT scores have drbpped less dramati- 
cally bver the past decade than thbse bf cbllege-bbuni seniors nationwide. 



Table 13 



Mean Reading arid Mathematics, Scbres of High Schbb3 Seniors, 
Calif brriia ard the Natiori^ 1979-80 





Mean ^&car e , * ^jy ^o^j^ iori 


Difference 




Cisi ^ f rifn-f a 


New York 




4^S^V8 Nation 


GA vs NY 












Vocabulary 












Part I 


51.4 


52.3 


50.0 


1.4 


-0.9 


Part II 


50.3 


51.7 


50.0 


0.3 


-1.4 


Re ading 


50.1 


52.1 


50.0 


0.1 


-2.0 


Mathematics 












Part i 


50.6 


52.6 


50.0 


0.6 


■2.0 


Part Ti 


50.3 


52.1 - 


50.0 


0.3 


-1.8 



SOURCE : Special analysis of the High School and Beyond base /ear data by 
CAP and the New York State Education Department 



*These are standardized scbres. The values have been transformed so that the 
weighted natibrial mean is 50 and the standard deviatibn is 10. The vocabu- 
lary tests are five-bptibn, multiple-choice questions requiring selection of 
a syribriym. The reading test cbrisists bf five passages, each fbllowed by four 
inultiple-chbice questibris. The mathematics tests cbver basic mathematics 
(Part I) arid mbre advanced high schbbl cbntent (Part 11)^ primarily algebra. 

*If the cbmparisbri is exterided tb 1972^ the first year that state-level infbrma- 
tibri became available, the decreases fbr Calif brriia arid the riatibri were 42 arid 
27 points, respectively. 
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Table i4 



Average SAt Scores of iSbllege-Bound Seniors ; 
Callrbrrila and the Nation^ 1973-1983 











SAT scores 












1973 


1 974 


1 


1976 


1977 


1978 


1 Q7Q 


XyOKj 


I a OX — 


LzftxZ — 


I JO J 


Verbal 
























Calif brhia 


452 


450 


435 


430 


427 


427 


428 


424 


426 


425 


421 


Nation 


445 


444 


434 


431 


429 


429 


427 


424 


424 


426 


425 


Difference 


7 


6 


1 


-1 


-2 


2 


1 


0 


2 


-i 


-4 


Mathematics 
























California 


485 


484 


473 


470 


470 


466 


473 


472 


475 


474 


474 


Nation 


481 


480 


472 


472 


470 


468 


467 


466 


466 


467 


468 


Difference 


4 


4 


1 


-2 


0 


-2 


6 


s 1 


9 


7 


6 



SOURCE: College Entrance Examination Board's reports on college-boand seniors 



Despite decreases in aptitude scores, the California verbal score (425) 
in 1982 was nearly the same as that of New York (429)* There was a_greater 
difference in the mathematics scores for Calif brriia and New York— ^474 and 492 § 
respectively. The difference is magnified by the fact that a considerably 
smaller proportion of California stlidents take the SAT (see Table 15)* In 
California, 25.4 percent of high school age students took the test; in New York, 
44.3 percent did. In other words, the California students form a statistically 
more select group and should, therefore, be expected to be approximately the top 
25 percent among California's high school students. They were butscbred by 
approximately the top 45 percent of New York students. 

^o il ege Entr a nce Exa i aination Board' sjlchievement Test Re miJUt& 

Beyond the verbal and mathematics aptitude tests, fflany cdllege-bbund high 
school seniors also take achievement tests in various subject matter areas. 
The achievement test scores show a more revealing picture of school learning, 
because they are linked more directly to specific course content; A comparison 
of achievement test scores of California college-bound high school seniors to 
college-bound high school seniors elsewhere cannot merely focus on their 
achievement test scores, because relatively more students in California take one 
or more of these achievement tests than do similar groups of students nationwide^ 
0ne reason for this is that one entrance requirement of the University of 
California is that students take three achievement tests: English composition, 
mathematics, and a foreign language or social sciences area testi Thus, in 
contrast to the verbal and mathematics aptitude tests for which the California 
and national proportions are quite similar; the subject-matter-specific achieve* 
ment tests are taken by larger proportions of California students than by 
students nationwide. 

Achievement tests are given in English composition and literature, mathe- 
matics (I and 11)^ biology^ chemistry, physics, American history, foreign 
languages^ and several other areas. Most California students take the tests 
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in English composition, mathematicis , arid American histbryj the history test 
faifiiis the social science requirement iri California. In this section, how- 
ever^ we will restrict our focus to test scores in mathematics and science. We 
will also contrast the performance of California seniors with those In New York 
State as well as those in the riatiori as a whole. 

As we noted above, students iri differerit parts of the country take the 

College Entrance Examination Board's tests with different frequencies. Although 
about a quarter of all students aged fourteeri to seventeentake the basic SAT 
tests in California and in the nation as a whole , almost 45_ percent take them In 
New York (Table 15). When we examine the implications of this for the propor- 
tion taking the College Entrance Examination Board's achievement tests^ we see 
further differentials. For example, in 1982, about 2 percerit of California SAT 
takers took the biology achievement test, arid about 9 percent of New York SAT 
takers did so. As a percent of an age group, however, the rates were 0.5 
percent and 4 percent, respectively, an eight-fold differerice. 

If we examine these rates in Table 15, three striking facts emerge: 

• The rates of mathematics achievement test taking (iri terms of age 
groups) are similar for both states and the nation as a whole. 

• Science achievement test taking in New York is much more commori thari 

in either California or the nation as a \^oiei This is undoubtedly due 
to much larger proportions of an age group reaching advanced courses. 
We will discuss this issue further belowi 

• There was_a_ doubling of science achievement test taking in California 
between 1982 and_1983. This brought test taking levels in California 
to the national levels but they still remain at abbat one-third of New 
York's 1982 levels. 

TO evaluate these data^ we must also consider Table 16. In general, within 
a single educatiorial system^ if a larger prbpbrtlbn bf an age group were to take 
an achievemerit test, we would expect that the larger group would have lower 
average aptitude thari the smaller^ i.e.^ be less highly selected. This is 
because we generally expect the most able studirits tb take advanced testsi An 
example of this pheribmeriori occurred between 1982 and 1983 for California physics 
test takers. The percentage of the age group tafcihgthe test doubled from 0.2 

^'^v average mathematics aptitude score bf the test takers fell from 

663 to 651. A similar result occurred for New Ybrk in 1982 versus California: 
with 0.^8 percent of the age group taking the test^ the mean mathematics score in 
New York was only 636, lower than either year for the Calif brnia test takers. 

pattern, however, is not repeated for the other tests.. In chemistry, 
biology, and mathematics I, the mathematics aptitude levels of New York seniors 
taking these achievement tests are either about equal or absolutely greater than 
those with substantially lower rates of test taking. Clearly, New York is doing 
a better job of mathematical preparation for those in the top 1 to 7 percerit of 
an age group than either California or the rest of the nation. 
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Table 15 



Percent of Students Taking the College Entrance Examlnatibn Board's 

Aptitude arid Selected Achievemerit Testis ^ 

California i New York, arid thes Natiorii 1982 and 1983 





California, _ 


New York 


Nation 


Category 


1982 


1983 


1982 


1982 


1983 


Perceivt^ of students taking 
_SAT* 


25.4 


26.3 


44.3 


24.3 


24.7 


achievement test 












Mathematics I 
Mathematics II 


26.0 
6.3 


26,1 
7.1 


15.7 
2.4 


14.7 
3.8 


i4.8 
4.1 


Bidlogy 
Cheiiiis try 
Physics 


1.4 
0.7 


2.9 
1.4 


8.8 
5.7 
1.9 


A 1 

3.5 
1.6 


A A 

3.7 
1.7 


Percent of students taking 
achievement test 












Mathematics I 
Mathematics II 


6.6 

1.6 


6.9 
1.9 


7.0 
1.1 


3.6 
0.9 


3.7 
1.0 


Biology 
Chemistry 


0.5 
0.4 

ri.9 


1.2 
0.8 


3.9 
2.5 
0.8 


1.0 
0.9 
0.4 


1.1 

0.9 
0.4 



*These are the total numbers of -SAX takers as a percent of the average single- 
year age group in the state or nation for individuals fourteen to seventeen 
years of age in 1980 — for 1982 figures — and in 1981 — for 1983 figuresi 



if we now turn to the science achievement test performances themselves, we 
must be careful to state what we are evaluating* Differential performance can 
come about because of differences in preparation — arrived at because of either 
better earlier training generally or by more stringent selection of those few 
who have better preparation* Or it may come abouc by differences in the quality 
and quantity of the science education itself. Since our evaluation of perfbr^ 
mance differences and their implications will strongly depend on whether they, 
are a consequence of prerequisite skills at course eritry or caused by the quality 
of the subject-specific course instruction itself^ we must relate the achievemerit 
levels to the aptitude levels of the test takers* 

Because the basic scale of the achievemerit scores is similar to that of the 
aptitude scores (ranging from 200 to 800), the rough adjustment of subtracting 
the aptitude level from the achievemerit level is employed. This is riot a 
precise adjustmerit^ but it is sufficieritly accurate to allow the assessmerit of 
gross differerices in perfbrmarice. 
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Table 16 



Mean Achievement and Aptitude Test Scores of Cdllege-Bbund Students 
_ __ in California, New York; and the Nation Who Took Selected 
College Entrance Examination Board Achievement Tests, 1982 and 1983 



Acliievemeht test 


Ac 
te 


liievement 


1 


— Ap^^t-ude fst scores 




St scores 


Mathematics 


Verbal 


CA 


NY 


Nation 


CA _ 


NY 






NY 


Nation 
























Mathematics 


I_ 


522 


57S 






DOO 


O 


/i 7 Q 


525 




501 


Mathematics 


II 


655 


670 


661 


638 


658 


646 


533 


569 


553 


Biology 




541 


587 


548 


565 


576 


564 


524 


540 


527 


Chemistry 




590 


604 


575 


649 


617 


619 


550 


545 


539 


Physics 




614 


612 


592 


663 


636 


642 


537 


544 


537 


1983 






















Mathematics 


I_ 


521 


Not 


543 


535 


Not 


556 


475 


Not 


500 


Mathematics 


II 


646 


avail- 


655 


637 


avail- 


649 


520 


avail- 


550 








able 






able 






able 




Biology 




518 




544 


561 1 




570 


495 




523 


Chemistry 




562 




559 


633 




624 


510 




536 


Phys^ cs 




590 




595 


551 1 




647 I 


505 




536 



SOURCE ; The College Entrance Examination Board's reports on college-bound 
seniors 



^^hibits these differences and contrasts them. A higher assigned 

value of the difference indicates that the performance, adjusted for aptitude 
^®Y^^? "J^^^^^^ V ^^i^^^^i® performance cbrres ponding to a lower value. Thus, 
for California in 1982 the mean biology achievement leveJwas 24 points beiov 
the mean raathematicai aptitude level of the test takers (565 ^ 541). For"the 
nation the achievement level was drily 16 points below the aptitude level. Thus, 
the contrast coimnn indicates a superiority of 8 points in adjust jd performance 
for the nation vs. California. 

Examining the adjusted contrasts, we find: 

• Small differences in adjusted mathematics performance between California^ 
New York, and the nation 

• Large differences in science performance, favoring New York > especially i 
and the nation over California 
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dar main conclasion mast be that New York is doing a superior job 6£ science 
education* in three regards i 

• Mathematical preparation 



• High proportions of stiadents taking advanced courses 

• Superior achievement in the courses themselves 



Table 17 



Differences Between the College Entrance Examination Board's 
Mathematics and Science Mean Achievement Scores 

and Mathematics and Verbal Aptitude Scores, 

California, New York, and the Nation^ 1982 and 1983 



Achievement test 



Achievement scores minus aptitude scores 



1982 



CA 



NY 



Nation 



CA mlrius 
NY 



CA minus 
hatlbh 



1983 



CA 



Natloft 



CA minus 



Achievement mlrius mathematical ajititude 



Mathematics I 
Mathematics II 

Biology 

Chemistry 

Physics 



-10 
+ 17 

-24 
-59 
-49 



-5 
+ 12 

+11 
-13 
-24 



-7 
+ 15 

-16 
-44 
-50 



-5 
+5 

-35 
-46 
-25 



-3 
+2 

-8 
-15 
+1 



-14 
+9 

-43 
-71 
-61 



-13 
+6 

-26 
-55 
-52 



Achievement ininus verbal aptttoAe 



Mathematics I 


+43 


+50 


+44 


-7 


-1 




+46 


+43 


+3 


Mathematics II 


+122 


+101 


+108 


+21 


+14 




+126 


+105 


+21 


Biology 


+17 


+47 


+21 


-3d 


-4 




+23 


+2i 


+2 


Chemistry 


+40 


+59 


+36 


-19 


+4 




+52 


+33 


+19 


Physics 1 


+77 


+fiR 


+55 


1 +9 


+22 




+85 


+59 


+26 



High School Cour s et a king 

The data and discussion of the coursetaking characteristics of high school 
seniors are presented in two parts: (i) for all high school seniors; and (2) 
for college-bound seniors; 



*We note that in areas in which we expect a verbal aptitude component — biology 
and, perhaps, chemistry-- that New York's performance superiority is still 
large if we adjust for verbal rather than mathematical aptitude. 
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All High School Seniors 



Table 18 exhibits average coursework of Caiifornla twelfth graders from the 
ninth through twelfth grade in several subject areas i Students take more 
English than any other type of cbursewbrki The average nomber of years of 
English taken is 3.8* this is followed by social studies (3.1 years), physical 
education (3.1 years), mathematics (2.8 years) , science (2.1 years), and foreign 
language, (1.5 years). Twenty-nine percent of eaiifornia seniors report rio 
foreign language coursewbrk in high school.* 



Table 18 



_ Percent of California High Schbbi Seniors Reporting 
Various Amounts of Cbursework, by Subject Area, 1981-82 



— Subjact area 


Mean years 


Percent of students, by number of 
years of coursework 


0 


1 


2 


3 


4+ 


Total 


English 


3.8 


0 


1 


3 


22 


74 


100 


Mathematics 


2.8 


0 


9 


30 


32 


29 


100 


Science 


2.1 


1 


33 


36 


20 


10 


100 


Social studies 


3.1 


1 


6 


15 


41 


37 


100 


Foreign language 


1.5 i 


29 


21 


31 


13 


6 


100 


Physical | 


1 




- 1 










— education — j 


3.1 1 


1 i 


2 1 


24 


33 1 


40 1 


100 



SOURCE : CAP data, 1981-82 



Or the other hand, 74 percent report taking four or more years of English. 
The percent of students reporting similarly high levels of courses taken in 
other subject areas is substantially lower—physical education (40 percent)^ 
social studies (37 percent), mathematics (29 percent) * science (lU percent), 
and foreign language (6 percent). 



*The response format for data reported in this section (1979-80 and 1980-81), 
both in CAP and H i gh S c hool a nd Beyon d , may restilt in biases toward over- 
estimation because of the reporting method (students reported the number 
of years of a subject, rather than which course was taken each semester of high 
school). This overestimation bias is obvious for the data reported in Table 
18. For example, 74 percent of the 1982 seniors in California claimed four 
years of English courses, whereas an analysis of the transcripts done as a part 
of the High School and Beyond follow-up study for a sample of those seniors 
showed that 48 percent completed four years of English (see Table 31); How^ 
ever, because of similarity in reporting format for California and national 
data prior to 1983--including the College Entrance Examination Board's data on 
college-bound senibrs--CAP places great confidence in the reported -campartsons 
of California with New York and the nation* 
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in additional tabulations, we found that only 1 percent of Calif brriia 
seniors take four or more years each of English^ mathematics, science^ and 
foreign language^ Even when the criterion is dropped to three years of science 
and foreign language but four years of English and mathematics, only 5.5 
percent of California high school seniors report taking that ambuht of higher 
level academic coursework. 

Comparing the California data on courses taken to national data is dlffi- 
cult for two reasons. Purely statistical riatibrialdata bri cburses taken 
are based on institutional repbrts that yield enrbllment rates for particular 
courses but dp nbt link aggregate cburseregistratibns to the individuals who 
prbduce them (Ostendbrf, 1975). Also, since these surveys cover single years, 
it is impbssible _tb estimate cumulative years of cburses taken in terms of 
the percentage bf individuals with zerb^ phe^ twb^ arid so bri^ cburses or years 
bf cbursewbrk. Survey data bri high schbbl studerits^ such as those frbm the 
National Lbngitudlnal_ Study bf High Schbbl Class bf 1972 arid High School and 
Beybnd , are pbteritially comparable data^ but in bbth cases, the data were 
cbllected fbr three rather thari fbur years bf high schbbl. 

One apprbximate cbmparisbri, however, is presented in Table 19. Essentially 
all Calif brnia high schbbl studerits take at least one year of mathematics. By 
assuming that students take their first (br briiy) mathematics course in ninth 



Table 19 



Percerit bf Twelfth Graders Reporting Specified years of 

Mathematics Cbursework Taken in the Last Three Years of High 
School, 1979-80 and 1981-82 



Years bf mathematics 


1979-80* 


J:98i-82** 


Natios 


California 


Caiifornta 


d 
i 

2 

3 or more 


7.8 
27.3 
33.5 
31 .4 


9.7 
32.1 
32.6 
25.6 


8.6 
30.1 
32.1 
29.2 


Total 

Median years 


100.0 
i.44 


iOO.O 
1.25 


100.0 
1.35 



*These data are derived from the High School and Beybnd survey 
conducted by the National Center fbr Education Statistics iri 
1980. ' __ _ 

**These figures have been adjusted tb reflect the fact that the 
High School and Beybnd survey inquired only abbutthe final 
three years bf high schcbl arid that essentially all Calif brriia 
students take at least one mathematics cburse. Thus^ the values 
have been reduced by bne year. 
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gradej* CAP_derived twelfth grade data that are in line with those of High 
^^hool a nd Beyond , It can be seen from Table 19 that California levels of 
mathematics cbursewdrk are similar to, bat slightly less than, those across the 
liatidh. 

OriiB direct cbmparisbh of specific cbursetaking is available from UlgU 
School and Bey ond . This invblves the specific courses in college preparatory 
mathematics and science ^ which are precursors of the College Entrance Examina- 
tion Board's achievement tests. Table 2D exhibits the percentage of seniors who 
have enrolled in these courses in California, New York^ and the nation. The 
table indicates great similarity between California and the nation for mathe- 
matics but a small systematic deficit for California in science, eomparisons 
with New York, however, confirm the previous conclusion based on achievement 
test data: New York seniors ire substantially better prepared in mathonatics; 
fully twice as many studehtSi prbpbrtibnately , take trigonometry (53 percent) 
and calculus (16 percent). Science is similar: Twice as many students enroll 
in physics, and 40 percent more enroll In chemistry. This is truly a striking 
confirmation of the achievement differences. 



Table 20 



Percent bf 1980 Seniors Reporting 
Enrollment in Advanced Science and Mathematics Courses 



Course 


^lif brhia 


New York 


Nation 


Aigebra I 
Aigebra li 
Geometry 
Trigonometry 
eaicoias 


81 
50 
59 
25 
8 


86 
59 
68 
53 

ie 


79 
49 
56 
26 
8 


Physics 
Chemistry 


17 
33 


36 

55 


19 
37 



SOURCE : These data were prepared by Penny A. Sebrihg, Schbbl bf 
Education, Northwestern University, 1983, from mgh Schbbl and 
Beyond data# 



College-Bound Seniors 

Of special interest is the coursework of college-bound students, who 
compbse about one-fourth of the relevant age population in California as well as 
in the United States as a whole • A comparison of coursework of California 
cbllege-bound seniors to that of college-bound seniors natidhwide is shown in 
Table 21. California college freshmen of 1983 tended to have less coursework 



*Accbrding tb the 1982-83 data, only three-quarters of the seniors took mathe- 
matics in the ninth grade; thas,^ if this were true in 1979-80 and 1981-82, 
these data would Indicate closer parity bf California and national data. 
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than college freshmen nationwide for ail core subject areas; On the whole, the 
latest year's comparison of coarsework in English, mathematics , and foreign 
language looks more favorable in Calif ornia than it has in previous years. In 
physical science, however, only 43 percent of California's college-bdUrid seniors 
report taking tv/o or more years of physical science as compared to 61 percent of 
cbllege-bdurid seniors nationwide i 



Table 21 



Cbursewbrk Levels of Coiiege-Boand Seniors in 
California and the Nation, 1973-83 



Years 




Percent 


of seniors with -oarse ieve±. 


by 5fear 




of study 


1973 


1974 


1975 


1976 


1977 


1978 


1979 


1980 


11981 


1982^ 


1983 


English 
4 or more 
years 
























California 

Nation 

Difference 


72 
90 
-18 


59 
90 
-21 


68 
89 
-21 


67 
88 
-21 


69 
89 
-21 


73 
90 
-17 


78 
91 
-13 


81 
91 
-10 


88 
92 
- 4 


90 
93 
- 3 


91 
93 
- 2 


Mathematics 
4 or more 
years 
























California 

Nation 

f)i f f pt*pripe 


35 
49 
-14 


35 
48 
-13 


34 
49 
-15 


36 

C 1 

51 
-15 


37 
50 
-13 


38 
53 
-15 


42 
55 
-13 


45 
57 
-12 


47 
59 
-12 


51 
51 
-10 


55 
64 
- 9 


Foreign 
xanguage 
3 or more 
years 
























California 

Nation 

Difference 


40 
44 
- 4 


37 
43 
- 6 


34 
41 
- 7 


33 
39 
- 6 


32 
37 
- 5 


32 
38 
- 6 


33 
37 
- 4 


34 
37 
- 4 


J'l 
37 
- 4 


38 
39 
- 1 


38 
39 
- 1 


Physical 
sc^ ence 
2 or more 
years 
























California 

Nation 

Difference 


3i 
47 
-16 


36 
48 
-12 


39 
49 
-10 


40 
50 

-to 


37 
54 
-iO 


37 
57 
-20 


39 
58 
-19 1 


40 
58 
-18 


40 
58 
-18 


41 
60 
-19 


43 
61 
-18 



SOURCE : The College Entrance Examination Board's reports on college-bound 
seniors 
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_ mathematics arid iscierice is almost always prerequisite 

to achievement in these areas, the lighter cbiitse loads of students in Callfbrril 
are significant. California college-bb seniors take significantly less 
coarsework in mathematics and science (chemistry^ physic than do 

coiiege-bound seniors in the United States as a whole (Table 22), We note also 

exceeds the national average , btit here we must keep in 
New York represent 45 percent of ah age group as 
compared to only about 25 percent for California and the nation. This means 

total numbers of students — almost twice as many New York 
as California seniors complete these levels of cbursewdrk. 



Table 22 



Mean Years of Coarsework in Acade^iic Subjects for College-Bound Seniors ^ 
California, New York, and the Nation, 1982 and 1983 





Gait tor nia 


New York 


Nation 


Subject area 


1982 


t983 


1982 


1 q«9 


1 QR-^ 


English 


4.6 


4.0 


4.0 


4.0 


4.0 


Mathematics 


3.4 


3.5 


3.5 


3.6 


3.6 


Science 


2.7 


2.7 


3.3 


3.2 


3.3 


Social studies 


3.2 


3.2 


3.6 


3.2 


3.2 


Foreign language 


2.3 


2.3 


2 .5 


2.2 


2.2 



SOURCE ; The College Entrance Examination Board's reports on coiiege-bound 
seniors 



Cbursetaklng in Mathematics and Science 



Table 23* presents the percent of students in grades nine through twelve 
enrolled in mathematics courses over the past three school years i The trend is 
encouraging. Enrollment in general and remedial mathematics courses declined by 
8 percent between 1980-81 and 1982-83, and college-preparatory mathematics 
cburse enrbllments increased during the same period by 11 percent (Table 23) i 
The enrollment increase in college-preparatory courses occurred only last year 
and mainly in algebra. 

Enrbllments in science courses also show a significant increase in the 
1982-83 school year as cbmpared to the twb pribr years CTable 23). Especially^ 
general science courses have benefited frbm the recent fbcusbn science: Course 
enrollment increased by 1 1 percent over a twb-year peribd, Cbllege-preparatory 
science courses have experienced enrollment increases of 3 percent during 
the same peribd. Nbte that these increases occurred in chemistry and physics 
only. 

*Each October for the last three years, each California teacher has completed a 
Professional Assignment Information Form as part of the statewide information 
collection system known as the California Basic Educational Data System (CBEDS). 
On this form the teachers indicated the number of students in each cburse they 
teach. 
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Table 23 



Mathematics and Scieuce Erirdllmeht as Percents of Total Enrollment 
in Califdrhia Schools ^ by Type of Course, 1980-81 through 1982-83 





1980-81 


1981-82 


1982-83 


1980-81 through 1982-83 


Course topic 


Difference 


Percent change 


Ma t* Vl faitiiS f ^ r» o 

General/remedial 
College-preparatory 
Beginning algebra 
Plane geometry 
Intermediate algebra 
Precalculus advanced 

topics 
Calculus 
w uiie jl — courses 


32.0 

38.4 
18.8 
9.0 
4,1 

5.9 
0.6 

O • J 


28.8 

28.7 
18.8 
9.1 
4.2 

5.8 
0.8 


29.4 

43.1 
20.9 
9.8 
5.1 

6.3 

1.0 

inn 


-2.6 
+4.7 

. _ _ 

+ 1.3 


- 8 
+11 

- - 

+20 


Tot^l 


78.7 


77.4 


&2.5 


+3.8 


+ 5 


Science 
General 

College-preparatory 
Biology 
Chemistry 
Physics 

Advanced courses 
Other courses 


17.0 
22.7 
16.0 
4.7 
2.0 
1.4 
^ f 


17.2 
22.4 
15.5 
4.8 
2.2 
1.3 
6^ \ 


18.8 

23.3 
15.9 
5.2 
2.3 
1.3 

7 77 


+1.8 
•K).6 

+1^ -1 


+11 
+ 3 

+i7 


Total 


46.3 


46.4 




+a^5 


+-8 



-SOURCE : California Basic Educational Data System (CBEDS) 



Timing of Cour^etaking 

^-^^ coursetaking produced 

information about the completion of specific courses in each semester from 
grades eight through twelves* Courses are categorized in both areas into two 
groups: college-preparatory and any other, or general^ At different points in 
this report, we display summary figures for these subdivisions and for total 
coursetaking in each area. For science ^ college-preparatory courses consist of 
biology, chemistry, and physics. For mathematics^ they are algebra (all levels), 
geometry, trigonometry, and advanced topics. 

The timing of coursetafcitj is exhibited in Tables 24, 25, and 26. First, 
we see that the majority of 1982-83 seniors took science only in grade ten, and 
even at this grade only 59 percent were enrolled in science during the second 
semester. General science is primarily taken in grades eight and nine, and 
cbllege^preparatbry courses are rare in those grades. These science courses are 

*These data were collected by asking each twelfth grader to respond about taking 
specific courses in each semester of grades eight through twelve. We believe 
that this results in more accurate data than merely recording summary years and 
coursework. 
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mostly taken in grales ten through twelVe, with biSiSiy, chemlstfy, and physics 
taken prtmarliy in grades ten,, eleven, and tweivi, Respectively (Table 25). As 

be seen below the ma^ or fallbff oveR g^adei is due to Smaller proportions 
of students enrolling In the more mathematically stringent courses. Hbwever 
the extremely small enrollment rates for grade twelve, especially In the secbiid 

indicate major reduction, m academic ccursetaklng for these seniors In 
grade twelve. Because this reduction Is paralleled for mathematics (Tables 24 and 

It reveals a serious point of concern. Finally, for science, we note that 
only 4 percent of these seniors did not take any science In grades nine through 
twelve and that almost 70 percent took at least one semester of college-preparatory 



. ^ picture for mathematics Is more diverse. Algebra is started by some 
students before ninth grade and Is still taken by significant numbers of 
students in eleventh grade (Table 26). Plane geometry is taken mostly in grades 
ten^and eleven. Intermediate algebra has its highest enrollment Rates in 
grades ten and eleven, and trigonometry and advanced topics are primarily taken 
in grades^eleven and twelve. General mathematics courses are comion for students 
in ea^b of grades eight, nine, ten, and eleven. Again, there is a severe 
dropoff in mathematics coursetaking in the Senior year and especially in the 
final semester. During the last four years of high school, only 3 percent of 
students did not take any mathematics, and over 80 percent took at least one 
semester of college-preparatory work. 



Table 24 



Percent of Students Taking Mathematics 
and Science Courses in Grades 8-12, by Grade arid Semester 







No cbursework 


Some cdursewbrk 


Grade 






1 




Colleee-breoaratorv 


Semester 


Mathematics 


Science 


Mathematics 


— Scierice 


Mathematics 


Science 


8 


First 
SeCOrid 


46 
36 


51 
46 


54 
64 


49 
54 


13 
17 


4 
3 


9 


First 
Second 


34 
21 


56 
55 


66 
79 


44 
45 


47 
55 


8 
8 


10 


First 
Second 


36 
30 


44 
41 


64 
70 


56 
59 


52 
57 


36 
40 


11 


First 
Second 


50 
47 


57 
53 


50 
53 


43 
47 


43 

46 


30 
33 


12 


First 
Second 


73 
87 


75 
88 


27 
13 


25 
12 


23 
T2 


16 

8 


Total 

Grades 8-12 ! 
Grades 9-12 1 


2 

3 


3 

4 — 


98 
97 


97 
96 


82 
81 


70 
69 



SOURCE ; GAP data, 1982-83 
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Table 25 



Percent of Students Taking Science Courses, by 
Grade and Semester and Total Years of Science; Grades 8-12 









General/other 




Goiiege-] 


sreparatory 






Semes- 




Phys- 









Biol- 


ehem- 








Grade 


ter — 


Lifel 


leal — 


Earth 


Other 


Total 


ogy 


-1 sizr-y 


P Vt\7 ci- i^G 


Tr»t*a 1 
i. I. d J. 


Total 


8 


First 


30 


9 


4 


2 


45 


2 


1 


1 


4 


49 




Second 


30 


1 o 

1 J 




z 


50 


9 


i 
X 


i 
X 


t 


54 


9 


First 


16 


12 


5 


3 


36 


6 


1 


1 


8 


44 




Second 


14 


14 


5 


3 


37 


6 


1 


1 


8 


45 


10 


First 


9 


5 


3 


3 


20 


32 


3 


i 


36 


56 




Second 


8 


5 


3 


3 


19 


36 


3 


1 


40 


59 


11 


First 


4 


3 


2 


4 


13 


14 


14 


2 


30 


43 




Second 


4 


3 


2 


5 


14 


15 


15 


3 


33 


47 


12 


First 


2 


2 


i 


4 


9 


4 


6 


6 


16 


25 




Second 


-L 


i 




2 


4 


2 


3 


3 


8 


12 



SOURCE: CAP data, 1982-83 



Table 26 



Percent of Students Tafcihg Mathematics Courses, by 
Grade and Semester and Total Years of Mathematics, Grades 8-12 



firade 


Semes- 
ter- 




College-preparatory 


Total 


Beginning 


Plane 
geometry 


Inter. 

algebra 


Trigb- 


Advanced 
1 topics 1 


Total 


General 


algebra 


ribmetry 








8 


First 


41 


12 




1 






13 


54 




Second 


47 


15 


1 


1 






17 


64 


9 


First 


21 


37 


6 


4 






47 


68 




Second 


24 


43 


7 


5 






55 


79 


10 


First 


12 


18 


22 


10 


1 


1 


52 


64 




Second 


13 


18 


25 


11 


2 


1 


57 


70 


11 


First 


7 


6 


12 


16 


6 


3 


43 


50 




Second 


7 


6 


13 


16 


7 


4 


46 


53 


12 


First 


4 


2 


4 


5 


6 


6 


23 


27 




Second 


I 


1 


2 


3 


2 


4 


12 


13 



SOURCE : CAP data, 1982-83 
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^ll^ge-Preparatbry Versus General 



In Tables 27 and 28 ^ we display the pattern of cbursetaking-^college- 
preparatory vs. general mathematics, and science for 1982^83 seniors. In science 
only 4 percent tat.e no courses at all. Twenty-^seveh percent—the total for row 
1 (31 percent) minus the percentage of thbse takihg no courses (4 percent)~take 
drily general science; 29 percent—the total for column 1 (33 percent) minus the 
percentage of those taking no courses (4 percent)— take only college-preparatory 
courses. Forty percent take both types of courses—all students (iDD percent) 
mirius the percentage of those who take only general science (27 percent) minus 
those who take only cdllege-preparatbry courses (29 percent) minus those who 
take no courses (4 percent). In total, only 18 percent of students accumulate 
two or more years of college- preparatory science. Only 40 percent meet the hew 
1986-87 requirement of two full years of any kind of science. 



Table 27 

Percent of Seniors Taking Varyirig Numbers of Semesters of 
College-Preparatory Versus Other Science, Grades 9-12 

Semesters of 
other science coursework 
Semesters of college- Total percent 

pr epaxa^tory-cau x s ework ^ _L -Z _i 4+ college-preparatory 



0 Less than 2 
semesters 

1 il5%) 

2 
3 

4+ 

Total percent other 



I 4 
-> 

5 



14 



5 
4 



2-3 
semesters 
(45%) 



14 I 3 

V 



2 


1 


2 


e 


8 


1 


6 


i 


33 


17 


34 


6 



4 or more 
-semesters 
(40%) 



10 



31 
15 
30 
6 
18 
100 



Mathematics presents a more differentiated picture (Table 28). Three 
percent of all seriidrs graduate with no mathematics courses in grades nine 
through twelve. Fifty-" seven percent take only college- preparatory courses, and 
16 percent take drily general mathematics. Thisleaves drily 24 percent with 
gerieral and cdllege-preparatdry cdursewbrki a clearer tracking than for science. 
Fully 46 percerit df seriidrs take two dr mdre years df cdllege-preparatdry 
mathematics J arid 61 percerit meet the riew twd-year requiremerits df tdtal mathe- 
matics coursetakirig, which iricludes gerieral arid cdllGge-preparatdry cdursewdrk 
(30 percerit plus 31 percerit). 
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Achievement and Cbarsetaklng in. Mathematics 



if we recall that the CAP mathematics test covers content: which is taught 
primarily in pre-high school mathematics courses ^ then we expect smaller rela- 
tions between nathematics coursetakihg and achievement thati would be obtained 
with a test f bcussed directly bh the cbnteht bf high schobl-level cburses. To 
alleviate this prbblemj we have selected three items from the Ihstrumehts which 
focus specifically bh high schbbl-level cbllege-preparatory cbnteht. 



Table 28 

Percent bf Seniors Taking Varying Numbers bf Semesters bf_ 
Cbllege-Preparatbry Versus General Mathematics * Grades 9-12 



Semesters bf cbllege- 
preparatbry cbiirsewbrk 



Semesters bf 
general mathematics cbursewbrk 



Total percent 
cbllege-preparatory 



0 

i 

2 
3 
4 
5 
6 
7 

8* 



Less than 2 

semesters 

(10%) 



I 3 
-> 

3 



Total percent general 



8 
6 

IF 

4 

13" 

5 

6 
60 



2-3 

semesters 
(49%) 



5^2 
2 



4 
1 



5 I 4 to 5 

< Semesters 

(31%) 



6 or more 
<- — semesters 
(39%) 



12 



17 



19 
10 
17 

8 
16 

5 
14 

5 

6 

100 
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Item A is ah algebra prbblem requiring ':he symbolic additlbh bf reciprbcal 
fractibhs. This cbnteht wpul<l brdinarliy be covered in the Second Or third 
semester of algebra ^ depending bh the text ased. 
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_ 2 _ _i 

LI X + y \2\ xy 

_ _i _ X + y 

LI ^ |x| ^ 

item S Is ah algebra substitution item involving two quantities i This item 
content should be covered in the first year of aigebrai 

B. The number of feet that an object will fall in^t seconds (neglecting air 
resistahce5 is given by the formula s = i/2 gt ^ where s « the number of 
feet^ and g » 32 (the acceleration due to gravity) i Assuming there is no ai 
resistance, how far will a parachutist drop in a free fall of 10 seconds? 

\J\ 1,600 feet L| 3,400 feet 

Ll 2,440 feet L| None of these 

Ll 3,200 feet 

Finally, Item C is a geometry item comparing two similar triangles and requir- 
ing the calciilatioh of the langth of one side. 

C. F 

C 24 
15 10 

A 12 B D 18, E 

In the figure, above, ABC is similar to DEF. How many units are 

there in the length of side EF? 

Ll 12 |X| 15 Ll 16 Ll 20 Ll None of these 

This item should be covered in the first semester of a geometry course. 

The content of each of these items shbiUd be mastered by the third semester 
(A), first year (b)^ arid second year (C) of cbllege*-preparatory mathe^ 
respectively^ As shown on Table 29, of individuals with three full years of 
college-preparatory work, only 43 percent solved Item Ai Of those with one 
year, only 36 percent solved Item B, and of those with two years, only 31 
percent solved Item C. We also see that after four full years of college- 
preparatory mathematics, only 67 percent of seniors can solve the problem 
requiring S3nnboiic addition of reciprocals, only 88 percent can solve the simple 
first-year algebra substitution item^ and only 65 percent can solve the geometry 
problem. 
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Table 29 



Mathaiatics l.hievement of Students with Varying kounts of Matheiatlcs Coursework 







Number of semestei 


rs of J 






iratbr' 


J cbur 


ses 






Achievement tndtcator 




0 


1 


2 


3 


4 






7 


8 


Total 


Percent 
increase/ 


item 
























semester 


A; l-^i 
X y 




2.5 


2.8 


5.6 


18.0 


18.7 


31.1 




64.2 


67.1 


21.9 


8.1 



c. 



2 _ _i 

|-| X + y |~| xy 
n i 

LI 111 xy 

B. The number of feet that an object will fail 
in t seconds (neglecting air. resistance) 
a Is given by the fopula s - 1/2 gt^, where 
8 » the number of feet, and g » 32 (the ac- 
celeration due to gravity). Assuming there 
is no air resistance, how_far_wlll a para- 
chutist drop in a free fall of 10 seconds? 

1,600 feet [ 3,400 feet 
2,440 feet ~ None of these 
3,200 feet 



19.0 



25.2 



35.8 



51.2 



55.6 



66.7 



69.2 



3.7 



3.2 



50,2 



8.7 



16 C 

ie 

A 12 B 



24 

b 18 



E 



11.5 



13.4 



17.8 



27.5 



30.8 



36.1 



51.7 



In the figure above, ^ ABC is similar to 
— DEF. How many units are there in the 
length of side EF? 



62.5 



64.8 



30.4 



6.7 



12 _|X 15 
None of These 

Total mathematics mean 



16 



20 



50.3| 57.9| 63.3| 69.5| 71.9| 75.2| 80.0| 84.l| 84.7| 67.7| 4.3 




The bdt torn line of Table 29 exhibits the mem performance on all of the 

CAP mathematics items for students with various mounts of college-preparatory 
mathematics. As can be seen, there is a steady increase in performance with 
increased cbursetakihg. This is partly due to coverage of more advanced topics 
which simultaneously reinforces earlier content, but it is also due to the fact 
that students who advance to the higher levels of math^atics coursetaking 
have already had greater mastery of the more elementary content. 
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Graduation Requirements 

The hew California course requirements for high school graduation, to take 
effect in the 1986-87 school year^ reflect a new consensus on the quality 
of California education. The data thus far presented in this report surely 
uridergird that consensus. As Calif btriia has dropped frbc a position of 
leadership to below average^ the national average has also fallen. Thus, the 
new educational reform in California immediately preceded a series of reports 
that recommend important changes in the national educational system: 

A Nation at Risk (National Cdmmissidn oil Excellence in Education, 1983) 
High School; A Report on Seconda ry Education in j^erica (Boyer, 1983) 
Educating Americans for the^ Century (National Science Board, 1983) 

Additionally J the California State Board of Education has recommended that 
school districts adopt a set of requirements more stringent than the legislated 
ones. Also, the Board of Regents in New York — which has more direct control 
over dictricts than the California board — has proposed revisions to gradua- 
tion standards, both for the ordinary and the regents' diploma; 

Although other states arid other reports (e.g. , Adier^ 1982) have addressed 
these issues, iii this section we will concentrate on two goals: (i) to compare 
the California efforts to other efforts; and (2) to assess how current California 
seiiibrs iiieasure up to the standards in the reform legislation and the State 
Bbaird of Educatiori's model. 

In Table 30 we display some of the new graduation course requirements. 
All specify the last four years of high school as the time span for meeting 
the standards. The table first exhibits the new eaiifornia Reform Act and 
the model graduation requirements (R aising Expectations , California State 
Board of Education, 1983). Next are the newly proposed graduation requirements 
of ordinary arid regents' diplomas in New York. Then we record the requirements 
advanced iti the A Nation at Ri sk report ; 

In the second half of the table, we contrast the state requirements/ recommen- 
dations with those in Nation at Risk ^ We note that the requirements in the hew 
legislation — while marking a large shift from ho requirements at all — are the 
weakest of ail those exhibited. The legislation mandates three years of English 
instead of four; two years of mathematics instead of three; twc years of science 
instead of three; and no computer studies. Only in the area of social science 
(three years) does the legislation match the report's recommeridatibris. 

the States Board model compares more favorably. The biily tiegative contrast 
is in science, where--ih quantitative teinns— the model matches the legislation; 
In content, however, as we will see below,' it is mbre stritigent. Finally, the 
California State Board's model does address foreign language instruction , with 
two years recommended. Alsb^ the recbmmendatibtis iti the model match the ^ 
Natidn at Risk report in specifying a semester of computer studies. 
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Table 30 

Graduation Requirements in California and New York 
Compared to Those of A Nation at Risk 



Subject area 



Cai tfomla 
Legis- 
lation 



State Bd, 

Tnode l 



-New York^ 



Non- 
regents 



gents 



Nation 
at Risk 



Difference to A Nation at Risk 



California 



New Yo rk 



Legis- 
lation 


State Bd. 
nodei 


Nonre- 
gents 


4tegent8 


-1 


e 


b 


0 


-1 


0 


-i 


b 


-1 


-i 


-1 


+1 


0 


0 


+1 


+1 


0 




* 


+3 


-1/2 


0 


- 1/2^ 


- 1/2 



English 
Mathematics 
Science 
Social 

science 
Foreign 

language 
Computer 

studies 



3 
2 
2 

3 

b 

b 



4 

3 
2 

3 
2 



4 
2 
2 

4 
a 



1/2 



4 
3 
4 

4 
3 



4 
3 
3 



1/2 



^ew York requires foreign language proficiency, confirmed by an examination. 

The^New York Regents' dlploia requires passage of a Regents' examination, in 
addition to course requiremehtSi 

c 

^These requirements are due for final approval in the spring of 1984. 

The A Nation at Risk report "strongly Recommends" two years of foreign language 
for college-preparatory students. 



The New York requirements—for a regular high school diploma—are slightly 
more stringent than Calif orhla' s[ one more year of English and the same 
amounts of mathematics and science. However, New York requires an additional 
year of social science and forreign language prof iciency— validated by a test. 
New York s Regents' diploma Is— by far— the most stringent. It equals or 
surpasses the A Nation at Risk report in all areas but computer studies^ 
requiring four full years of science and three of foreign language. 

Recently, data have become available— for the nation as a whole and 

selected states— on the proportion of 1982 high school graduates who have met 
the various graduation course requirements specified ±n A Nation at Risk . These 

( How Well D cMagh School Graduates of Today Mee^he Curriculum^feandards 
of the National Commission oh Excellence? 19835 derive from analyses of the high 
school transcripts of 1982 seniors who are participating in the Blgh -Schoot^nd- 
Beyond longitudinal study (National Center for Education Statistics, 1981). Thi 
data are presented in Table 31. The percents of 1982 high school graduates 
meeting each requiranent are exhibited for California, New YoS, and the nation 
as a wholei Califomia is apprdxlmately comparable to the nation in most 
currlcular areas except science, where only 17 percent of graduates meet 
the three-year requirement (compared to 52 percent nationwide). In contrast 
with New York, however, California falls short in every area, but most greatly 
in English, social studies, and science. 
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Table 31 



Percent of 1982 High School Graduates Who Met 
Graduation Requirements Specified in A Nation at Riak 



Requirement 


Subiect areaL 


^V-XJtilJ ti V^Vfc 


Pit 1 ^ "Frtt-n-f a 

V/Qi X A J. V ^ lA A O 


INCW X O A. IV - 




Separately 














English 


4 years 


48 


72 


59 




Social studies 


3 years 


67 


92 


65 




Mathematics 


3 years 


43 


55 


46 




Science 


3 years 


17 


52 


30 




Computer science 


1/2 year 


11 


20 


13 


S imu 1 1 ahe bu s 1 y 












All 




1 


9 


3 




All but computer 












science 




5 


29 


13 



SOURCE : These figures are based oh an analysis of transcripts of 1982 high 
school graduates. These transcripts \mre obtained as a part of the ongoing 
High School and Beyond study of 1980 and 1982 graduates conducted by the 
National Center for Education Statistics, U.S. Department of Educations 



If we focus oh the percehtage of graduates who meet att the A Nat±on^^ 
Risk recbmmehdatiohs. simultahebusly , the results are even more striking: Only 
3 percent of the 1982 graduates ih the U.S. met them ahd bhly 1 percent of 
California graduates do so. New York fares better with 9 perceht* if we 
disregard the computer sciehce requiremeht, the results may be more meaningful 
because this part of the curriculum was hot as fully developed ih the period 
from 1978 to 1982^ wheh these graduates were studylhg. With this requirement 
removed, the figures are: 

Calif orhia _5% 
New York 29% 
Nation 13% 



This is surely unsatisfactory all around^ but again New York has the highest 
level of academic coursetaking. 



Because cap's particular focus in the 1982-83 twelfth grade data collection 

was mathematics and science, ^now turn to a systematic content and quantity 
comparison o£ the California requirements with those of all the major reports 
(Table 32). First we note that the State Board's recommendations specify that 
studehts take three full-year courses in mathematics, two of which must be 
algebra ahd geometry , thus ^^tending minimal college-preparatory coursework to 
all students. We also note that the A Nation at ^Ltak report has no course 
cphteht specif icatiohs. The Carnegie Foundation-sponsored High School (Boyer, 
1983) report also omits specification of content in the formal requirements^ 
The Natibhal Sciehce Board's 21st Century report is most detailed and stringent 
ih this area. It specifies three years of bbch science and mathematics— 
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including algebra—for all students; for the college-bound it would reguire both 
physics and chemistry within four years of science, and two years of algebra 
within four years of mathematics. It further specifies for all students a 
semester of computer science to be included in the science coursework. The 
report is notable for explicitly recommending that plane geometry ^ot consume a 
full year's work; 

Hew well do current, California students satisfy these mathematics arid 

science requirements (Table 321? Only 40 percent of 1982-83 California seriibrs 
satisfy the new requirements of two or more years of science (Table 27); 61 
percent satisfy the parallel mathematics requiireients (Table 28); If we apply 
the more stringent recdmmeridatipns, for graduation given by the California State 
Board, considerably fewer of all 1982-83 California high school seniors would be 
qualified to graduate; 



Table 32 



Percent of 1982-83 California High School 
Seniors Meeting Various Legislated and Proposed 
Mathematics and Science Graduation Requirements 



Requirements 


Scierice 
— E^Uiremerits 


Mathematics 
requirements 


California, Legislatei^and 
Proposed Legisiated_ClSaZ 
and after) 


40 


61 


Proposed 






California State Board 
Model Requirements 


4b 


30 


Natibrial , Proposed 






Requirements for all students 






^4^atibri at Risk 
Carnegie 

National Scierice Bbard 


15 
49 
21 


33 
61 

32 


Requirements fbr cblle^e- 
bound students 






— National Science Bbard 


5 


1 - 



Placing California studerits iri the cbritext of the three major national 

reports presents a more varied picture: 

• A Natio n at Risk ; Only 15 percerit of 1982-83 California high school 
seniors meet the scierice requiremerit, and 33 percerit fulfill the Mathe- 
matics requirement; 
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• High School ( Cariiegie) . Forty percent of 1982-83 California high school 
seniors fxilfill the sciehce.requireinentSi and 61 percent satisfy the 
mathematics requirements,. Note that in these areas the report matches 
the new Ca.lifbrhia legislation. 

• Educating Ainericans for the 21st Century . A CAP comparison of mathe- 
matics arid science cbursetakirig iri California with the National Science 
Board's suggested requiremeritsshb that 21 percerit of 1982-83 Cali- 
fprriia high school seriibrs meet the specified science requirement, and 
32 percerit fulfill the t^itheinatics reqiiiremerit. 

It is impbrtarit tb bbserve that the California science requirements are 
substaritially weaker thari thbse recbtnnierided iri two of the reports. The discrep- 
ancies are especially large wheri we cbmpare scierice arid mathematics coursework 
bf 1982-83 Calif brriia high schbbl seriibrs tb the requirements that are specified 
by the Natibrial Scierice Bbard: Orily 5 percerit of California seniors presently 
meet thbse scierice requlremerits arid merely 1 percent meet the mathematics 
reqiiiremerit. These prbpbrtlbris are far below those of California high school 

seriibrs whb preseritly eriter cbllege. Although the State of California is 

mburitlrig a great effbrt iri Iricreaslng students' skills and knowledge in mathe- 
matics arid scierice, the recerit legislation might be only the first overdue 
step. 
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Ways to Increase Stuient Achievement 



Orice it has been decided what stadents are to learn, there are four ways to 
increase student achievement, the first three of which depend dri increasing 
activ e learning time ! 

im Increase the time allocated to instruction, 

2. Increase the proportion of allocated ins tructibhal tinie actually devoted to 
instructioni 

3. Increase the proportion of time devoted to instruction that students spend 
actively learnings 

4. Reduce the time needed for learning. 

Presented below are some suggestions that should be addressed in policy dis- 
cussions related to improving student achievement. 



In creasing the Amount d ;^ Time Available 



The time allocated to instruction can be increased in three ways: 

• Lengthening the school day and/or school year 

• Reallocating instructional time 

• Increasing homework assignments 

Lengthening the School Day and/or School Year 

Since California students are offered considerably less schooling than 
students nationwide, lengthening the school day and the school year seems an 
appropriate strategy for increasing student achievements By passing the new 
Educational Reform Act, the Legislature has encouraged this strategy. As long 
as procedures are implemented to ensure that the additional time is used to 
increase the amounts of time devoted to learning activities, this method may be 
extremely effective. However^ as we_ noted abbve^ even ftxli implementation of 
these instructional timetargets would result in total instructional time in 
California still short of the national average. Perhaps additional measures, 
especially those that reduce the time needed for learnings should be considered* 

R e a lloc a ting Instructional Tim e 

increase allocated learning time is through reallbcatibn. 
in elementary schools, where individual teachers usually plan their own activi- 
ties in self-'contained classrooms, reallocating instructional time implies 
either external control or consensus on priority learning areas. All available 
evidence points to wide variations in teacher priorities, even within a single 
elementary schools ^ne possibility would be to increase the degree of depart^ 
mentalization in elf'mentary schools, including lowering the grade levels for 
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which It is the mode of instructional organization; In secondary schools this 
cbiild occur through elimination of electives or by reinstltutirig or expanding 
required courses. These actions result in reallbcatibris from Ibw^ to hlgh^ 
priority learning activities and subject areas; 

Surely, the newly legislated graduation standards will acconF 

pi is h a much needed reallocation to priority academic subject areasj especially 
in schools which do not increase total instructional time. Agaitij however^ the 
question must be raised about whether this is sufficient. Even the new Cali- 
fornia requirements will not match New York's new standards in English and 
social science. And merely meeting the new minimums will leave a considerable 
gap between the coursetaking of California high school students arid those in 
New York, especially in college-preparatory mathematics arid science. Addi- 
tional action may be called for, particularly for cdllege-bdurid students. 

Increasing Homework Assignments 

Increasing homework assignments can be very effective iri iinprbvirig student 
achievement. One way to increase achievement for ail students would be to 
extend the school day with a homework period. Another might IriCorporate parerital 
"sigh-off" on homework assignments* 



Increasing the Proportion of Time Devoted to Instractlon 

All the time nominally allocated for instructional activities is not 
actually used for iristructibh. _ Some of this loss of time from subject matter 
instruction is a result bf explicit pblicy—e.g., fire drills or schooiwide 
assemblies arid trarisitibris betvzeeri brie classroom activity and another^ However^ 
much lost time cari be avbided. 

Time accbuntirig studies bf elementary school classrooms Have found varia- 
tidris df 50 td 90 percerit iri the pbrtibri bf tbtal allocated time actually 
devoted td iristructidri. Much bf the loss results frbm pbor mahag^ent of 
student activities: excessive trarisitibri time between activities ^ jpbbrly 
handled recesses arid breaks ^ pullout activities that are disruptive or that 
iricrease trarisitibri time, arid subgroup and seatwbrk activities that take too 
long to establish^ Alsd, iri mariy classrbbmss schedules are ribt met br activi- 
ties involving mdre thari drie teacher are pbbrly cbbrdiriated. All these prbblems 
result in losses df precious iristructidrial time iri elemeritary schdbla. 

Secondary schools, because of the peridd structure arid departmeritalized 
organization, are less prone to losses of this type, but issues db arise abbut 
the length of period transitions and how related rules are erifdrced. Mdre 
effort devoted to identification of such problems and formulatldn df appropriate 
school policies or in-service training efforts wduld be wdrthwhile. The fol- 
lowing steps should be considered: 

• Review puilout programs to determi the difference between allocated 
instructional time and time actually devoted to instruction. 

• Increase teachers* classroom management skills. Teacher training 
institutions need to put more emphasis on developing such skills; 
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• Evaluate school schedules (e.g.^ length of period^ recess^ lunch) 
to determine how much time scheduled for instruction is iosti 

• Other steps might focus oh; 

~ Increasing attendance and reducing tardiness through clear and 
consistent school policies 

— - Reducing discipline problems by the use of fim codes and 
alternative programs for the chronically disruptive 

— Lightening teachers' administrative burdens 



^tocreasing the Prbpbrtibn of Time Spent Actively Learning 

The clearest message from the research on active learning time is that: 
active learning is fostered by teacher-student contact and interchange; Unsuper- 
vised learning activities have uniformly lower levels of active learning time; 
Small-group instruction and, to an even greater extent, tutorial instruction 
increase students* active learning time^ This increase is most pronounced among 
students who have lew achievement or motivation levels, such as educationally 
disadvantaged students* 

The problem with routinely implementing changes based on this finding 
is one of resources. In many classrooms, lower student-teacher ratios could 
be achieved by reducing the si^e of supervised instructional groups, there- 
by increasing student-teacher contact time. In self-contained classrooms, 
without additional resources, there is a trade-off: When some students are 
tutored or taught in small groups, others are necessarily unsupervised. Thus, 
the critical i8sue--with resources being constant— is the trade-off between 
(a) large-group instruction accompanied by little unsupervised work; and (b) 
small-group/ tutored instruction accompanied by considerable amounts of unsuper- 
vised^ student-managed activity. The best evidence available is that reducing 
unsupervised time^ even at the cost of increasing the total amount of large- 
group ihstructiphi is appropriate^ especially with students who have low levels 
of learning mbtivatibh and self-discipline and who are poorly prepared for 
academic wbrtc. It is recommended that school persbhhel: 

• Review the grouping strategies that are rbutinely used in elementary 
schbbls and that are encouraged by textbbbtcs and wbrkbbbks. Minimizing 
subgrbupirig, arid thereby unsupervised seatwbrk, shbuld be primary 
goals. 

• Evaluate the use of aides iii classrooms; using qualified aides is aii 
effective way to increase direct instruction fbr students. 



Redu c ing the jfenount of Time Nee d e d to Learn 

Instruction can be made more effective in many ways, and effective instruc- 
tion in turn will reduce the time heeded for learning. Two ways deserve atten- 
tion: 
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• Iricreasihg the clarity and cbmmuhlcablllty of task-related Iristructlbns 
provided by the teacher or in text materials 

• Increasing the capabilities of teachers to diagnose students^ prior 
learning^ to sequence the instructional tasks^ and to keep the students 
working at a satisfying but challenging pace 

Firsts clear explanations arid cbmrnuriicatidri are the keys to decreasing the 
time students need to master or complete a task. This is eispecially true 
for studiBrits from low socideconotnic backgrounds; Theise students are especially 
affected by inappropriate and unclear explanations and verbal communications, 
whether they emanate from teachers, textbooks, or other instructional materiatsi 
The more capable students and those from higher socioeconomic backgrounds 
are more likely to be able, by themselves, to "fill in" or substitute for 
incomplete or insufficiently communicated instructions 

Second, teachers need to consider sttrfents*^ ?^iiiti?s_??^_P^^9E learning in 
arranging teaming tasks for them and ®sttaating the time needed for leara 
The time needed for learning is unnecessarily increased if teachers incorrectly 
assume specific prior learning for a task or if they allocate time to tasks 
that students have already mastered. 

Staff development efforts should address these issues. Also, textbooks 
and workbooks should be more carefully screened and pretested with particular 
types of students^ _Teacher8 should be taught to use diagnostic instrtnnehts 
more extensively for assessing students* prior learning. At best, imprbvihg 
teachers* abilities to communicate is difficult, because cbmmuhicatlbn skills 
are learned over long periods early in one*s life. Improved teacher recruit- 
ment and selection may be the only long-term solutions certain to bring abbut 
significant improvement in cbmmuhicatibh skills. 

in addition to modifying ihstructibhal materials and strategies ^ time 
needed for learning can be reduced by enhancing student study skills. If 
students can learn effective ways tc brgarilze their study time, tb draw upbri_ _ 
library and reference resources^ arid tb_ request help wheriit is actually rieeded^ 
the total time needed tb master schbbl learning tasks is lessened. It is 
recbramended that schbbl persbririel: 

9 Evaluate textbbbks arid wbrkbobks for clarity of instruction. 

• Makegreater use of diagribsis tb erisure improved pacing and increased 
challerige of studerits. 

• Fbcus iristiructibri bri building effective study skills arid efficient and 
appropriate use of learning resources. 
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